Objectives The purpose of this paper was to systematically review the literature investigating the relationship between perceived racism/discrimination and health among black American women.
Conclusions There is mixed evidence to support the association between perceived racism/discrimination and overall objective health outcomes among black American women. The strongest relationship was seen between perceived racism/ discrimination and adverse birth outcomes. Better understanding of the relationship between health and racism/ discrimination can aid in identifying race-based risk factors developing primary prevention strategies. Future studies should aim to investigate the role of perceived racism/ discrimination as a specific chronic stressor within discrete pathogenesis models.
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Over the years, studies have investigated the health disparities that exist in the USA, particularly between black Americans and their white counterparts [1] [2] [3] [4] . Research has shown that blacks are at a higher risk for premature death compared to whites in America, due in part to the higher rates of diseases such as diabetes, heart disease, hypertension, and obesity [1, 5] . It is believed that a number of factors work in tandem to create these disparities, such as cultural lifestyle patterns, inherited health risks, social inequalities, and stereotype threat [1, 6] .
In addition, there have been a number of theories suggesting that the deleterious effects of racism may contribute both directly and indirectly to these health disparities. Studies have shown the relationship between encounters of racist events, physiological activity, and health outcomes [7] . However, no systematic reviews have focused solely on its impact on black women in America. This is surprising given the evolving area of research showing the relationship between racism and low birth weight [8] , heart disease [9] , and breast cancer incidence [10] in women.
The purpose of this review is to critically review the existing research that focuses on the relationship between perceived racism and health outcomes among black American women over the last decade using the Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) 2009 framework [11] . In addition, the Agency for Healthcare Research and Quality (AHRQ) system for rating the strength of scientific evidence [12] was used to assess the quality of studies included in the review.
Methods

Defining and Measuring Racism and Discrimination
While there is no universal definition of racism, the one that will be used for this review defines racism as "beliefs, attitudes, institutional arrangements, and acts that tend to denigrate individuals or groups because of phenotypic characteristics or ethnic group affiliation" [5] . This definition of racism includes both intergroup (racism from members of another ethnic group) and intragroup (racism from members of the same ethnic group) racism. A related concept, racial discrimination, occurs when one unfavorably distinguishes someone from others based upon race [13] . Racism is considered to be a cognitive concept involving thoughts and beliefs, while discrimination is the action that stems from those thoughts and beliefs [14] . Given the interrelatedness of these two concepts, both racism and discrimination will be examined in this review. Further, as the perception of racism and discrimination is paramount to the theoretical foundation of racism as a stressor [5] , only studies that measure racism and discrimination directly at an individual level through self-report as a primary measure will be included in this review.
There are also variables that serve as mediators, including racism as a perceived stressor, coping responses, and psychological and physiological stress responses [5] . Based on the original Lazarus and Folkman model of stress [15] , the effects of a potential stressor depend on the person's perception of the event as stressful and their subsequent coping responses. In the case of racism, one must first perceive the external stimuli as involving racism to be considered a stressor. Further, the coping responses employed by the person can also mediate the relationship between events and health outcomes, with maladaptive coping leading to increased stress responses and adaptive coping possibly diminishing stress responses. The repeated combination of perceived racism and maladaptive coping may result in poor health outcomes by increasing and prolonging sympathetic nervous system responses. Finally, psychological responses (e.g., anger) and physiological responses (e.g., impact on the immune system) also serve as mediators in the relationship between external stimuli and health outcomes [5] . The purpose of this review is to broadly assess the relationship between perceived racism/ discrimination and health outcomes among black women; thus, mediators and moderators will not be addressed when reviewing studies.
Study Selection
Articles were assessed for possible inclusion using the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2009 framework [11] . The PRISMA framework was developed to improve the reporting of both systematic reviews and meta-analyses. It consists of a 27-item checklist and four-phase flow diagram. The included studies were assessed using the AHRQ system for measuring the strength of scientific studies. This system evaluates eight domains of an observational research study: study question, study population, exposure of interest, outcome measurement, statistical analyses, results, discussion, and disclosure of funding or sponsorship. Each domain is assessed for meeting minimum requirements and a score (up to eight points) is given to represent the strength of the scientific evidence for each publication [12] .
Studies included for review assess the relationship between perceived racism or discrimination and a variety of objective health outcomes (e.g., blood pressure, heart disease, preterm birth) among black American women. While self-reported health status is considered to be an appropriate indicator of health in some populations [16] , this review was limited to more specific clinical health outcomes.
Search Strategy
PubMed and PsycInfo were searched from January 2003 to December 2013 using a combination of the following key words: "perceived discrimination," "perceived racism," "African American women," "health outcomes," "health," and "disease." Reference sections of review articles and identified studies were searched to identify additional articles for inclusion. Empirical studies that investigated health outcomes in both black men and women or women of different racial groups were considered for review if the authors gave data specifically about black women separate from black men or women of other races.
Results
Search Results
The combined searches from PubMed and PsycInfo as well as other data sources resulted in 124 studies for potential inclusion. Article titles and abstracts were reviewed, and after removal of duplicates and articles deemed not applicable, 66 articles were read in full. Of these articles, 47 were excluded due to not including data about women separate from men, not including data about black women separate from women of other races, using self-reported health status as a measure of health outcomes, or investigating coping mechanisms associated with perceived racism but not measures of perceived racism itself. Nineteen articles were retained for inclusion in the systematic review. See Fig. 1 for the PRISMA diagram and Table 1 for a summary table of the studies.
Measuring Race
Of the 19 studies reviewed, 11 provided information regarding how they measured participant race. All of these studies relied on self-defined race; however, the nomenclature and administration of racial definition questions varied throughout the studies. Four studies used self-defined African-American race from the study questionnaire [17] [18] [19] [20] , 2 studies used selfdefined African-American or black race from the study questionnaire [8, 21] , 1 study used self-defined non-Hispanic black race from the study questionnaire [22] , 1 study used selfdefined non-Hispanic black/African-American race from the study questionnaire [23] , and 2 studies used self-defined African-American race from their medical records [24, 25] . In addition, 1 study used self-defined race from the study questionnaire but did not provide the racial vocabulary used [26] .
Heart Disease Risk Factors
There were three studies that investigated the relationship between perceived racism/discrimination and heart disease risk factors. Specific outcomes included C-reactive protein, aortic plaque area and thickness, coronary calcium [22] , coronary artery calcification [23] , carotid intima-media thickness (IMT), and presence of arterial plaque [27] . The Albert et al. study [22] investigated the results from 790 black women taken from the Dallas Heart Study, the Lewis et al. study [23] included 181 black women that were part of the Study of Women's Health Across the Nation (SWAN) study, and the Troxel et al. study [27] also used data obtained from the SWAN study, but the authors analyzed data from 109 black women. Results of these studies showed that there were no significant relationships between perceived discrimination and coronary calcium positive status, elevated C-reactive protein levels [22] , or IMT [27] ; moderate relationships were observed between chronic discrimination and presence of arterial plaque; and there were significant positive relationships between chronic discrimination and presence of coronary artery calcification [23] . All three studies in this area received an 8/8 score on the AHRQ system of scientific assessment. These scores indicate that the studies assessing the relationship between perceived racism/discrimination and heart disease risk factors provide a good overall quality of evidence in this area. See Table 1 for AHRQ scores of individual studies.
Blood Pressure
There were three studies that investigated the relationship between perceived racism/discrimination and blood pressure. The Brown et al. study [17] analyzed data from 934 black women that were part of the SWAN study, the Cozier et al. study [28] had a sample size of 30,330 black women taken from the Black Women's Health Study, and the Clark and Adams study [29] included 117 black women from a predominately white college. Results of these studies showed that there were no significant relationships between perceived racism/discrimination and baseline blood pressure [17] , blood pressure reactivity during an ethnically related speech task [29] , or incidence of hypertension [28] . The studies in this area received an average score of 8/8 on the AHRQ system of scientific assessment. This average score indicates that the studies assessing the relationship between perceived racism/ discrimination and blood pressure provide a good overall quality of evidence in this area.
Birth Outcomes
There were six studies that investigated the relationship between perceived racism/discrimination and adverse birth outcomes (i.e., preterm birth and low-birth weight infants). The sample sizes for these studies ranged from 51 [8] to 724 [20] black women. One study showed no significant relationship between perceived racism/discrimination and infant birth weight [19] ; however, the other studies found significant associations between perceived racism/discrimination and birth weight and or/preterm birth [8, 20, 24, 25, 30] . Further, many of these studies indicated a dose-response relationship between perceived racism/discrimination and birth outcomes [20, 24, 30] . The studies in this area received an average score of 8/8 on the AHRQ system of scientific assessment. This average score indicates that the studies assessing the relationship between perceived racism/discrimination and birth outcomes provide a good overall quality of evidence in this area.
Cancer and Tumor Incidence
There were two studies that investigated the relationship between perceived racism/discrimination and heart disease risk factors. The Taylor et al. [10] and Wise et al. [31] studies analyzed data from 49,161 and 22,002 black women from the Black Women's Health Study, respectively. Results of the first study [10] showed that associations between perceived racism/discrimination and breast cancer incidence were dependent on type of discrimination and age. Specifically, higher rates of breast cancer incidence were only found among women who reported discrimination on the job or in all three domains measured (e.g., housing, job, and police). In addition, there was a stronger relationship between perceived discrimination and breast cancer incidence among women younger than 50. Results of the second study [31] showed a significant, positive dose-response association between perceived racism/ discrimination and risk of uterine myomas (i.e., uterine fibroids). The studies in this area received an average score of 8/8 on the AHRQ system of scientific assessment. This average score indicates that the studies assessing the relationship between perceived racism/discrimination and cancer/tumor incidence provide a good overall quality of evidence in this area.
Weight Change and Body Fat Distribution
There were two studies that investigated the relationship between perceived racism/discrimination, weight, and body fat distribution. The study samples were 43,103 black women from the Black Women's Health Study [32] and 450 black women from the National Institute of Environmental Health Sciences Uterine Fibroid Study [21] . Results of the first study [32] showed that there was a significant positive association between perceived racism/discrimination and both weight change and waist circumference change over an 8-year period.
Results from the second study [21] found a significant negative association between perceived racism/ discrimination and abdominal fat, a finding that was in direct opposition to the stated hypothesis. The studies in this area received an average score of 8/8 on the AHRQ system of scientific assessment. This average score indicates that the studies assessing the relationship between perceived racism/ discrimination, weight change, and body fat distribution provide a good overall quality of evidence in this area.
Other Health Outcomes
There were three studies that investigated the relationship between perceived racism/discrimination and other health outcomes (e.g., all-cause death, Epstein-Barr virus (EBV) reactivation, and illness incidence). The Albert et al. study [33] analyzed data from 48,924 black women as part of the Black Women's Health Study, the Christian et al. study [18] included 38 black women, and the Kwate et al. study [26] included 71 black women. Results of these studies showed that there was not a significant association between perceived racism/discrimination and all-cause mortality [33] , but significant positive associations were observed between perceived racism/discrimination, EBV titers during the last two trimesters of pregnancy, lifetime diagnoses of physical illnesses, and occurrence/frequency of common colds. The studies in this area received an average score of 7.3/8 on the AHRQ system of scientific assessment. This average score indicates that the studies assessing the relationship between perceived racism/ discrimination and other health outcomes provide a good overall quality of evidence in this area.
Discussion
The overall findings of this review suggest that there is mixed evidence for the relationship between perceived racism/ discrimination and health outcomes among black women. The strongest evidence for this relationship comes from research regarding birth outcomes. Specifically, five out of the six studies reviewed found a significant negative association between perceived racism/discrimination and infant birth weight and gestational age. Further, the results of these studies also suggest a dose-response relationship, with more frequent or lifetime exposure to discrimination having a larger effect on birth outcomes. These findings are consistent with a previous systematic review that found evidence for the positive relationship between perceived racial discrimination, low/very low birth weight, and preterm birth [34] . In addition, consistent evidence was found for the relationship between perceived racism/discrimination and illness incidence (e.g., disease occurrence, history of common colds, and EBV reactivation) but not for the possible association between perceived racial discrimination and all-cause mortality. Further, the findings of these studies suggest a possible association between perceived racism/discrimination and cancer or tumor risk. While there is no previous research linking cancer or tumor incidence and perceived racism/discrimination, numerous studies have shown the disparities in cancer incidence and mortality between blacks and whites [3, [35] [36] [37] . This may be due to the direct physiological effects of racism and discrimination. However, the relationship may be accounted for by the association between racism/ discrimination and screening behaviors. For example, a study found that perceived racial discrimination was associated with not receiving a Pap test, but there was no association with other cancer screenings, such as mammograms and colposcopy [38] .
Inconsistent findings were found for the possible relationship between heart disease risk factors and perceived racism/ discrimination. This is consistent with previous research also showing mixed evidence for the relationship between perceived racism/discrimination and heart disease risk factors among both men and women. These earlier findings range from positive associations with C-reactive protein levels [39] , negative associations with coronary artery calcification [40] , and no associations with multiple risk factors [22] .
The results of the studies show mixed results for the association between perceived racism/discrimination, weight gain, and body fat distribution. There is a dearth of previous literature investigating the relationship between perceived racism/ discrimination and obesity measures. One study [41] found a relationship between perceived chronic discrimination and abdominal obesity among Irish, Jewish, Polish, and Italian white Americans. However, similar to the findings of the present review, this study found no association among black Americans.
Finally, there were no findings to support the relationship between perceived racism/discrimination and blood pressure in this population. These findings are somewhat inconsistent with a prior systematic review that found moderate associations between perceived racism/discrimination and blood pressure among both men and women [42] . Further, previous research investigating this relationship in black women found a positive association between perceived racial discrimination and blood pressure [43] .
Overall, the results of the AHRQ assessment indicate that the methodology of the studies were good. This suggests that the mixed evidence found for the relationship between perceived racism/discrimination is likely not due to poor methodology or extraneous variables. The mixed results of this systematic review indicate that the relationship between perceived racism/discrimination and health outcomes may only be applicable to certain types of illnesses or diseases. Additional research looking at these health outcomes with mixed evidence may also help to clarify these relationships.
A number of theories may be used to explain a direct physiological relationship between perceived racism/ discrimination and health outcomes. It is hypothesized that repeated exposure to actual or perceived racism and discrimination serves as chronic stressors for blacks that can start a cascade of physiological responses resulting in disease and early death [1, 5] . This chronic stressor may then impact health outcomes via direct physiological mechanisms. There are a number of theoretical pathogenesis models to conceptualize this relationship between stress and health, including allostatic load [44, 45] , immunosuppression [46] [47] [48] , and glucocorticoid-resistance models [49] . These models point to different physiological effects of stress to explain its impact on health and thus may not all be applicable to the unique stressor of perceived racism/discrimination.
While the findings of these studies may partially support a relationship between perceived racism/discrimination and health via possible physiological mechanisms, it is important to acknowledge the impact of behaviors as well. It is possible that the stress of discrimination may lead to poor coping behaviors such as tobacco and alcohol use that in turn impacts health outcomes. It is important for future studies to control for these behavioral factors as well as aim to better understand the complex relationship between perceived racism/ discrimination, health behaviors, and health outcomes. Further, measurement of racism/discrimination may have impacted the results of this review. Future research should aim to use consistent measures of racism and discrimination in an effort to better compare studies.
The mixed findings may also be due to the differences in coping. Defining racism and discrimination as a stressor requires that the individual perceive the event as racist or discriminatory [5] . Similarly, it may also be the way in which the individual copes with the racist event that contributes to the physiological or behavioral responses. Coping responses considered to be adaptive attenuate the psychological and physiological effects of stress and thus may moderate the effects that the stressor has on the body [5] . Assessing coping styles may help to account for the differing effects of perceived racism/ discrimination on health outcomes; however, this factor was outside the scope of this review. Further, there is no one coping style deemed effective for every individual to mitigate the effects of perceived racism. Adaptive coping styles may vary by culture, context, and individual [50] , making it difficult to control for adaptive coping styles. Future research in this area should investigate both the deleterious and protective effects of different coping styles on health outcomes.
The results of this systematic review are limited by the data obtained from the individual studies, such as method of measuring race. All of the studies that described how they defined race used self-defined race to classify women as black or African-American. No studies aimed to further delineate black or African-American into different groups, such as those of black Caribbean or Hispanic black descent. The collapsing of different racial categories is a weakness of this review as it restricts the ability to investigate intragroup differences between those self-described as black or African-American. Future research in this area should aim to provide additional race categories in an effort to identify differences among those broadly categorized as black or African-American.
In addition, a weakness of this systematic review is that it includes data from studies with a large range of sample sizes. The studies reviewed included sample sizes ranging from 38 [18] to 49,161 [10] black women. Caution should be used when comparing the results of studies with such differing sample sizes; however, this review included studies of all sizes in an effort to provide a comprehensive review of the literature. Limiting a review to studies with larger sample sizes may have resulted in the focus on only specific health outcomes while disregarding others. While the smaller studies may not have as much statistical power, the findings of such studies are of interest and provide a basis for larger studies about the relationship between perceived racism/discrimination and these health outcomes.
This systematic review suggests that perceived racism and discrimination may impact a number of health outcomes among black women; however, there are a number of areas that lack consistent evidence and would benefit from continued research.
Very few studies investigated the relationship between perceived racism/discrimination and health outcomes within a specific pathogenesis model. Given that the different models may be more appropriate for some health outcomes compared to others, it is important to examine relationships within the framework of these different models. For example, research has suggested that inflammation may play a part in the occurrence of spontaneous preterm birth [51, 52] . The glucocorticoid-resistance model states that chronic stress may decrease the immune response and increase inflammation over time by diminishing the immune system's sensitivity to glucocorticoid hormones normally involved in regulating the inflammation response. This inability to regulate can then result in excess inflammation throughout the body [49] . Future studies could investigate perceived racism/ discrimination as a chronic stressor that impacts health outcomes such as preterm birth via specific pathogenesis models such as this.
While past research has investigated the relationship between chronic stressors and health, future research should extend this research to examine perceived racism/ discrimination as a specific type of chronic stressor. This is especially important among black women, as some theorists have suggested that they may identify with multiple minority groups and in turn experience higher levels of distress from the combination of racial and gender discrimination [53] [54] [55] . By better understanding the unique role of perceived racism and discrimination in health outcomes, we can identify possible race-based risk factors for diseases and primary prevention. This knowledge can also aid in reducing medical mistrust, which can have a direct effect on understanding of, and adherence to, medical advice that may impact satisfaction with care and quality of life [56, 57] . Informed Consent Statement No animal or human studies were carried out by the authors for this article.
